This paper contributes to the understanding of the other neglected effects of foreign direct investment by analysing how foreign direct investment affects financial development in the short-run and long-run for a panel of 49 African countries over the period 1990-2016. The empirical evidence is based on Pooled Mean Group (PMG) approach. With three panels differentiated by income level, the following findings are established: first, while there is a positive and significant long-run relationship between foreign direct investment and financial development in Africa, in the short-run the effect of foreign direct investment on financial development is negative. Second, the effect of foreign direct investment is positive and significant in the long-run in the three sub-samples. However, in the short-run, the effect of foreign direct investment is negative and significant in lower-income countries and nonsignificant in lower-middle-income and upper-middle-income countries. Overall we find a strong evidence supporting the view that foreign direct investment promotes financial development in African countries in the long-run.
Introduction
During the last decades, there was a drastic increase in foreign direct investment (FDI) received all over the world and the value of the worldwide stock of FDI more than quadrupled within ten years to reach a volume of more than US$15 trillion in 2007 (Stiebale and Reize, 2011) . In Africa, inward FDI has increased from US$41 million over the period 1980 -1985 million over the period [2005] [2006] [2007] [2008] [2009] , which represents an average growth rate of 99% over the entire period (Gui-Diby, 2014) . Foreign direct investment has become an important and first source of external capital that complements domestic capital, particularly for African countries, whose economic development requires huge capital (Seetanah, 2009; Agosin and Machado, 2005 ).
The ever-increasing volume of foreign direct investment (FDI) inflows has led researchers to examine the development impact of foreign direct investment along various dimensions namely: inequality (Wu and Hsu, 2012) , poverty reduction (Gohou and Soumaré, 2012) , total factor productivity (Herzer, 2017) , employment creation (Jude and Silaghi, 2016) , technology transfer (Kim, 2008) , competitiveness (Zhang, 2014) , entrepreneurship (Munemo, 2018) and most importantly economic growth (Malikane and Chitambara, 2017; Zghidi et al., 2016) . Surprisingly, the question of whether foreign direct investment promote financial development has received little attention, particularly for African countries.
The issue of financial development is important for African countries as it has been
shown that financial development spurs economic growth (Ibrahim and Alagidede, 2017; Kouki, 2013) and reduces poverty (Abosedra et al., 2016) . Additionally, financial development is important since some scholars argue that countries with well-developed financial sector seem to attract more foreign direct investment (Desbordes and Wei, 2017) and thus gained more economic growth (Alfaro et al., 2004) . However, few studies have examined the direct link between FDI inflows and financial development particularly in developing world as Africa.
Thus, literature gaps on the relationship between FDI and financial development are numerous, despite the established link between FDI and growth. First, there is a lack of empirical systematic studies that examine categories of countries that attract the highest values of FDI (advanced countries vs emerging countries and least developing countries). Second, it is also crucial to investigate and understand which factors are the main determinants of FDI.
The various empirical studies that have been implemented to put out the economic, social, and cultural determinants of FDI have commonly focused on economic size and growth, institutional development, economic freedom, religion, distance between countries, and common culture, inflation, trade openness, financial development, tax rates, physical infrastructure (Saini, Singhania, 2018; Anyanwu and Yameogo, 2015) . However, a few studies have focused on the direct interaction between FDI and financial development. In this context, FDI inflows may affect the development of financial sectors positively by increasing funds in a financial system, but it can also have no influence or a negative effect on the development of a financial sector, as FDI inflows are also an alternative external financing tool, which also means, a competitor for domestic financial markets (Levine, 1997; Bayar and Gavriletea, 2018) .
According to Coulibaly (2015) , despite the importance of FDI for host countries, the empirical effect of FDI on financial development is limited, particularly in African countries where the financial sector is still underdeveloped. This paper contributes to this new literature by assessing the long-run and short-run effect of FDI on financial development on a panel of 49 African countries over the period 1990-2016. By establishing this relationship, this paper seeks to analyse the existence of another direction of causality between FDI and financial development, as past studies have analyses the impact of financial development on foreign direct investment (Desbordes and Wei, 2017) . Our results document that in the long -run, foreign direct investment affects positively and significantly financial development. Additionally, results show that in the short-run FDI is negatively associated with financial development.
The rest of this paper is organized as follows. Section 2 briefly reviews the literature on FDI-financial development link. Section 3 presents the data and methodology. Section 4 comments and analyses the results and Section 5 concludes with policy implications.
Theoretical framework and empirical literature
The related literature has not provided a consistent theoretical framework that explains the direct link between FDI and financial development. However, the theoretically causal link between FDI and financial development has been clarified on three different approaches. First, Henry (2000) , Desai et al. (2006) , and others defend that an increase in FDI net inflows rises the total amount of funds ready for the local economy and generates financial intermediation through financial markets and the banking system to boost firms involved with overseas investors. Foreign direct investors are also likely to enumerate their shares on the domestic stock market, since they usually come from countries with deep roots in financial capitalism, where stock market financing is the main rule for any enterprise which wants to be taken seriously (Soumaré and Tchana, 2015) . Second, a relatively well-functioning financial market can attract FDI, who apprehend such a market as a signal of an economy in good health, openness by States authorities, and a market-friendly environment. Moreover, a relatively welldeveloped stock market rise the liquidity available for listed firms and can eventually decrease the cost of capital, thus rendering the country attractive to FDI (Desai et al., 2006) . Third, Porta et al. (1998) , Rajan and Zingales (2003) , Kholdy and Sohrabian (2008) , and others use political economy analysis to claim that more FDI decreases rulings elites' relative power in the host economy and can push ruling elites to promote market-friendly regulations policies that reinforce the development of financial markets.
Empirically, the direct link between foreign direct investment and financial development has not been sufficiently investigated, particularly for African countries. On a selected sample of ASEAN countries, Abidin and al. (2015) investigate the shortrun and long-run relationship between FDI, financial development and trade. The long-run relationship and Granger causality test show no significant long-run relationship among FDI inflows, trade, financial development and energy consumption. Results on Granger causality reveal that in the short-run unidirectional causality running from FDI inflows to energy consumption, energy consumption to financial development, and energy consumption to trade.
The results also suggest the existence of bidirectional causality between trade and financial development during the period under the study. In a sample of 67 countries mostly from Latin America and Asia, with 37 having a deep financial system, Hermes and Lensink (2003) found that level of development of the financial system of the host country is a key precondition for FDI to have a positive effect. A sufficiently developed financial system enhances the efficient allocation of resources and improves the absorptive capacity of a country with respect to FDI inflows. In a panel of Arab countries, Omran and Bolbol (2003) found that FDI's positive effect on growth depends on absorptive capacities, among which one of the most important is financial development. As policy recommendations, they conclude that, domestic financial reforms should precede policies promoting FDI, investment rules should enhance the environment for all investors -foreign and home alike and liberal commercial policies should be designed as initial measures to attract FDI.
Data and methodology
To investigate the short-run and long-run effects of foreign direct investment on financial development in African countries, we employ panel Autoregressive Distributed Lag (ARDL) model developed by Pesaran et al. (1999) . This modelling technique appears to be the most appropriate to the central question of our study: the short-run and long-run effect of FDI on financial development in African countries. This method is applicable whether the variables are observed to be stationary at I(1) or I(0) or I(1) and I(0). In this section, we describe the sample and variables retained in the study. Then, we carry out an econometric analysis using Pooled Mean Group estimator.
Data
We investigate a panel of 49 African countries over the period 1990-2016. All variables are from World Development Indicators released by the World Bank. The choice of time period and countries is dictated by data availability. Complete list of countries as well as variables definitions and sources are provided in the appendix. In this paper we use two financial development indicators, namely: domestic credit to private sector as a percentage of GDP (credit) and liabilities of nancial system measured by the ratio of money and quasi-money (M2). These two financial development indicators are chosen according to financial literature on Africa, as the financial sector in most African countries is dominated by bank sector (Uddin et al., 2013; Adeniyi et al., 2015; Coulibaly, 2015) . new demand for external finance as firms require credit to surmount cash constraints leading to higher financial sector development (Svaleryd and Vlachos, 2002) . Countries with higher income levels have also been documented to be associated with higher levels of financial development (Ibrahim and Sare, 2018) . All variables are in log transformed and therefore, the coefficients are interpreted as elasticity. Table 1 presents the summary statistics, while Table 2 provides correlation matrix between all variables. It is apparent from the summary statistics that the variables are comparable from the perspective of mean values. Corresponding standard deviations show substantial variations. Therefore, we can be confident that reasonable estimated nexuses would be obtained from the regressions. We notice from the correlation matrix that foreign direct investment is positively correlated with each of the two financial development variables.
Moreover, the correlation between the two financial development indicators is also positive.
Methodology
To investigate the long-run effect of foreign direct investment on financial development, it is common to estimate the following basic regression: X stand for a set of control variables, and it is the error term.
Traditional estimation methods used to estimate Eq (1) does not allow us to capture potential financial development adjustment dynamic (Campos and Kinoshita, 2008; Baltagi, 2008) . For this reason, this paper investigates the dynamic link between FDI and financial development by using an autoregressive distributed lag (ARDL) specification by Pesaran et al. (1999) . This method is interesting for several reasons. First, it allows us to control for heterogeneity in the relationship between FDI and financial development across countries by including individualspecific effects. Second, it allows us to control for endogeneity. According to Johansen (1995) and Philipps and Hansen (1990) , a long-run relationships is possible only when variables have the same order of integration. The third advantage of the Panel ARDL by Pesaran et al. (1999) is that it can be used even with variables with different orders of integration and irrespective of whether they are I(0) or I(1) or I(0) and I(1). Four, this model allows us to estimate simultaneously both the long-run and short-run effects of foreign direct investment on financial development.
The ARDL model is an autoregressive model of order p in the dependent variable and of order q in the explanatory variables and where the dependent and independent variables enter the right-hand side with lags. The modelling of the long-run relationship between FDI and financial development is based on the estimation of and ARDL (p, q, q,…q) model developed by Pesaran et al. (1999) We consider with Pesaran et al. (1999) that the ARDL (p, q, q,…, q) model (2) (Pesaran and smith, 1995) , the pooled mean-group (PMG) estimator (Pesaran et al., 1999) and the dynamic fixed effect (DFE) estimator. However, with the dynamic fixed-effect estimator, the intercepts differ across groups, but all slope coefficients and error variances are homogeneous. Under slope homogeneity, estimated coefficients in DFE are affected by a potential serious heterogeneity bias, especially in a small country sample (Pesaran and smith, 1995) . To deal with this problem, Pesaran et al. (1999) propose the Pooled Mean Group (PMG) estimator as an alternative to DFE. PMG restricts the long-run parameters to be identical over the cross section, but allows the intercepts, short-run coefficients and error variances to differ across groups on the cross section. With the validity of long-run homogeneity restrictions, MG estimates will be inefficient. Then, the maximum likelihood-based PMG approach proposed by Pesaran et al. (1999) will yield a more efficient estimator.
Empirical results
This section presents the results of panel unit root test and Pooled Mean Group estimations.
4.1.Unit root test
Before applying ARDL estimation, we must determine the order of integration. For this purpose, we used the Augmented Dickey-Fuller Fisher Chi-square (ADF Fisher), Phillips
Perron Fisher (PP) and Im, Pesaran and Shin (IPS) unit root tests. Results are presented in Table   3 . It is obvious from the ADF test results that, some of our variables are I(0) or I(1). Thus, the unit root test results of individual effect show that CREDIT and FDI are I(0), while M2, GDP and OPENNESS are I(1). 
4.2.Pooled Mean Group results
Empirical results are presented in Tables 4, 5 and 6. Table 4 presents the results of the estimates of the long-run and short-run effects of foreign direct investment on financial development by using successively PMG, MG and DFE. Table 5 displays the robustness by including two control variables. In Table 6 , we split the sample into lower-income, lower-middle-income and upper-middle-income countries according to 2017 World Bank Classification, and redid the estimation procedure by PMG, MG and DFE estimators for each income group. In all tables while Panel A gives the results of the estimations with M2 as a measure of the financial development, Panel B displays the estimated results when credit to private sector is used to measure financial development.
Baseline specification
We report the baseline results obtained when using foreign direct investment as the only independent variable in Table 4 . As we said above, Table 4 displays the short-run and long-run effects of foreign direct investment on financial development. For this purpose, three alternative dynamic methods are used: PMG, MG and FDE. However, according to Hausman test and its consistency and efficiency over MG and DFE (Kim et al., 2010) , our analysis is based on PMG.
Globally, in the long-run, foreign direct investment positively affects financial development in Africa, regardless of the estimation method used to determine the cointegrating relationship.
However, the coefficient of FDI is significant for PMG and DFE estimators and non-significant for MG. When using the PMG and DFE methods to estimate the long -run relationship between FDI and financial development measured by M2 (Panel A), FDI variable has an estimated coefficients of 1.952 and 0.900 respectively, which are significant at 1% level. These results suggest that if FDI increases by 1%, financial development measured by M2 will increase by 1.952% and 0.900% respectively for PMG and DFE estimators. But when using MG approach, the coefficients associated with FDI is positive but non-significant. In Panel B where credit to the private sector is used as a measure of financial development, the results are similar to the previous ones. We find that the coefficient associated with the FDI variable is positive and significant at 1% for the estimates made with PMG and DFE methods. Thus an increase of FDI by 1% leads to an increase of credit to private sector by 0.850% and 0.263% respectively for PMG and DFE estimators. Moreover, when using the MG method, the coefficient associated with the FDI variable is insignificant. Overall, the results present in Table 4 show that foreign direct investment is an important determinant of financial development in Africa in the longrun.
According to Agbloyor et al. (2013) the entry and operation of foreign firms in a local economy requires that it relies on the host country's financial market. The liquidity that these foreign firms will make available to local banks will facilitate the development of these banks.
On the other hand, given the size and the quality of service requirements of these multinational companies, domestic banks will have to upgrade to offer services comparable to those offered internationally. However, these changes require a certain amount of time to be effective. Although the estimates confirm the existence of a long-run relationship between foreign direct investment and financial development, the short-run coefficients associated with foreign direct investment tell a different story. The coefficients associated with the FDI variable are negative and statistically significant, regardless of the estimation method used and the measure of financial development adopted. This result implies that the entry of multinationals firms has negative effects for African economies in the short-run, even if this effect becomes positive in the long-run. Note: The dependent variable is financial development. The values in the parentheses are the standard error [p-value] of corresponding coefficients estimates. ***, **, and * denote a significance of 1%, 5%, and 10%, respectively. ECT is the error correction term.
The error correction coefficient is found to be negative and statistically significant, meaning that financial development adjusts to its long-run equilibrium according to changes in FDI. The adjustment speed from the short-run disequilibrium toward the long-run equilibrium is 22.9% and 20.5% respectively in Panel A and B (according to the PMG estimations), meaning that 22.9% and 20.5% of the disequilibrium from the long-run relationship between FDI and financial development (M2 and credit respectively) are corrected each year. Globally, when comparing the long-run and short-run estimates, a first broad conclusion is that the relationship between FDI and financial development in Africa depends on the duration of FDI (short-term vs long-term).
Accounting for other factors that may influence financial development
We check whether the baseline specification results in Table 4 hold after controlling for the potential determinants of financial development. For this purpose, we introduce two control variables, namely GDP per capita and trade openness. Table 5 reports these results, which corroborate the findings shown in Table 4 . The results in Table 5 show that financial development is associated with an increase in foreign direct investment in the long-run regardless the estimated methods used and financial development indicators adopted. Results from PMG, MG and FDE in Panel A show that the coefficients associated with FDI are positive and statistically significant at 1% level. For example, in Panel A of Table 5 the coefficients of FDI are 1.601, 2.198 and 0.910 respectively for PMG, MG and DFE estimators, meaning that a 1% increase in FDI leads to an increase in M2 by 1.601%, 2.198% and 0.910% respectively.
The same results are observed in panel B, were a 1% increase in FDI is associated with an increase of credit to private sector by 0.172%, 1.287% and 0.348% for PMG, MG and DFE estimations respectively. Theses result confirm that FDI is a key factor for the development of the financial sector in African countries in the long-run. Moreover, the short-run coefficients of FDI confirm the previous findings in Table 4 . FDI is found to have a negative and significant effect on the development of the financial sector in Africa.
The control variables have the expected long-run positive signs. GDP per capita has a positive and significant effect on financial development in Panel B but not in Panel A. This result is broadly consistent with the work of Ibrahim and Sare (2018) , which shows that GDP is positively correlated with the financial development. Regarding trade openness, its effect on financial development is positive and statistically significant at 1% in Panels A and B. This result confirms the view that the higher trade openness generates new demand for external finance as firms require credit to surmount cash constraints leading to higher financial sector development. This result is consistent with that of Svaleryd and Vlachos (2002) . In the short term, GDP per capita and trade openness have no effect on financial development.
Finally, the error-correction terms remains negative and statistically significant at 1% regardless of the estimation method used. The adjustment speed from the short-run disequilibrium toward the long-run equilibrium is 24.5% and 23.6% respectively in Panel A and B (according to the PMG estimations), meaning that 24.5% and 23.6% of the disequilibrium from the long-run relationship between FDI and financial development are corrected each year. corresponding coefficients estimates. ***, **, and * denote a significance of 1%, 5%, and 10%, respectively. ECT is the error correction term. [p-value] of corresponding coefficients estimates. ***, **, and * denote a significance of 1%, 5%, and 10%, respectively. ECT is the error correction term.
Accounting for the level of economic development
As mentioned above, the effect of FDI on financial development depends on whether their movements are temporary (short-run) or permanent (long-run). We now investigate if the relationship between FDI and financial development depends on the level of economic development. For this purpose, we divided the sample into lower-income, lower-middle-income and upper-middle-income sub-samples according to 2017 World Bank Classification. The estimated coefficients from PMG, MG and DFE are displayed in Table 6 . Due to space constraint, the estimates of control variables are omitted, but available if needed. One more again, results in Table 6 confirm the previous findings in the long-run, but in short-run, results are different. First, in Panels A and B the coefficients of the error correction terms are negative and statistically significant at 1%. This result implies that there is long-run relationship between FDI and financial development in each income group. Second, regarding the long-run relationship between FDI and financial development indicators, the coefficients of FDI is positive and significant in lower-income, lower-middle-income and upper-middle-income countries. This result confirms the previous finding that foreign direct investment has a positive and significant effect of financial development, regardless the method used and financial development indicators adopted.
Third, when looking the short-run relationship between FDI and financial development, the coefficients of FDI vary with the level of economic development. The effect of FDI is negative and statistically significant in Low-income countries, but non-significant in Lowermiddle-income and upper-middle-income countries when PMG estimator is used. This result implies that in the short the entry of new foreign firms has a robust negative effect on financial development in countries with less developed financial sector.
Conclusion
While the development benefit of foreign direct investment inflows has been largely recognized, the studies analysing the effect of foreign direct investment on financial development is limited. Better understanding the potential effect of FDI on financial development is important given the evidence on the growth-enhancing and poverty-reducing effects of financial development. To fill the gap, this paper assesses the long run and short-run effects of FDI on financial development in 49 African countries during the period 1990-2016.
We used two financial development indicators namely: domestic credit to private sector as a percentage of GDP (credit) and liabilities of financial system measured by the ratio of money and quasi-money (M2). To check if the results are sensitive to model specification, we add two control variables, namely: GDP per capita and Trade openness. Our studies departs from other studies by using the Pooled Mean Group (PMG) estimator in a dynamic framework with a shortrun and long-run analysis and a differentiation of country by income level.
On this basis the following findings are established. First, while there is a positive and significant long-run relationship between foreign direct investment and financial development in Africa, in the short-run the effect of foreign direct investment on financial development is negative. These results are robust to the inclusion of control variables. Second, to verify if the relationship between FDI and financial development is possibly country-specific, we classify our sample in three sub-samples depending upon the levels of income. Our results confirm the strong positive effect FDI on financial development in the long-run in all income level subsamples. This result means that FDI improves long-run financial development in Africa regardless of the receiving country's income level. However, in the short-run the effect of foreign direct investment is negative and significant in lower-income countries and nonsignificant in lower-middle-income and upper-middle-income countries.
Therefore, a policy implication resulting from the empirical analysis is that, African countries should implement measures to enhance their financial integration with the rest of the world by attracting more foreign firms (MNC) and thus improving their financial development.
It is generally agreed that MNCs are relatively more e cient than domestic rms in terms of technological level, capital, international market access, skilled managerial and engineering labours (Choong and Lim, 2009) . As a consequence, the presence of MNC firms in African countries could have a negative effect in short-run on domestic firm, but in the long-run this effect will become positive and will boost financial sector.
